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(57) Abstract: 

PURPOSE: To remarkably lessen the defects in the single 
crystalline layer on an insulator by sticking a second 
substrate onto the nonporous single crystalline 
semiconductor layer made on the porous layer of a first 
substrate, and then, separating these two substrate at 
the porous layer, and then, removing the second 
substrate and the porous layer on the first substrate. 

CONSTITUTION: The surface layer of an Si single 
crystalline substrate 11 is made porous 12, and a 
nonporous single crystalline Si layer 13 is made hereon. 
Next, another Si supporting substrate 14 and the single 
crystalline Si layer 13 are stuck fast to each other 
through an insulating layer 15 at high temperature, and 
then those are stuck together by anode junction, 
pressurization, or heat treatment, or these combination. 
Next, the boards are separated at the porous Si layer 
12. Furthermore, the porous Si layer 12 is removed 
selectively. That is, the single crystallized Si layer 
13 in film shape is left on the insulating substrate 
15+14 by etching only the porous Si layer 12 by 
electroless wet chemical etching. Alternatively, with 
the single crystalline Si layer 13 as a polishing 



stopper, the porous Si layer 12 is removed by selective 
polishing. 
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[005 5] gl©S i 1 1 12, ge©#?L§C 

i ¥*Sh b pS« 1 1 t vx&Lmi-z>„ 

[0 0 5 6] *^^(Jl*iV^-C, #?LKS i!X-2owS' 
^Sr^gt-t-?)*j£t LT1±, «5-&fe-«:fcS*|c<??W«i 

<QtoE.vx£jiwmz& v-os-rxm. tnmwsft 

BfitJ-&*5-ti:fcSft:c»l5Btc¥^*(6l 

[0 0 5 7] *^BJ|i*3V^-C, ^SUdiSLfc^TLWS i 
M<n^\M (p o r o s i t y) li, — JS65I-I± 1 0~ 
8 0%©ilf*)9» ±t)$f*L<(i, 2 0~6 0%O 

[0 0 5 8] [HJSIS^fia|2] 02 (a) lr^-r<t9 

lc, Sfiiros i W B SK2i^ttt, 

mm*2riLKit2 2 u, #?l®s i 2 2 ±\zftg,nnm 

Sif23 ?r^-r-5 (El 2 ( b ) ) „ 
[0 0 5 9] El 2 (c) l-^i-iplr, ^^>^f 
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[0 0 7 5] El 4 (c) ^^i-J: 51^, 

9^Kft*$ii53tSiittX«F»K4 4 ir^S-fk-g-^ 
¥1**4 3 i:Sr*fe|gUi4 5 5:^-LT^aT-^*^-ti-fc 

tadt«f3S« 44i ^ H a B ^ 4 3 ir 4 5 LT 

»H»-IS-S-t-5. &mm 4 5 I4^ b b b^^j^>»^ 
-t, 3fc§i&tt3:f*£;&4 4±<^>'>^< i: -b-^lrff^-f- 

it -5. 

[00 7 6] ftC, £?L«S i^4 3-C-S^Sr^fiJi-S 
(El 4 (d) ) . *»iSttS:]*a*«l±, ^?LKS i 4 

2 /m&&it&%>¥mfcm 4 3 /isiaJi 4 5 /xmrnm 
3Lwmi&.4 4 (Oi o tmmtttio 

[0 0 7 7] #5-?L^S i 4 2 SrSiRtfjKI&^-r 

^•>^>^?K5rffiV^-C, #?LWS i 4 2<£>^£<ft^s/ 
^V^LT»ft^t±*S4 5 + 4 4±lilE^Lfc*^ 

[0 0 7 8] foSV>tt, ¥^Ift^iSfti4 3S:l 
h yy<— LT#?LKS i 4 2 SrS^WftT-Rfc^-T 

So 

[0 0 7 9] El 4 (e) lr|4, *^B^ T *i#?>tl-5^^ . 
S«7)^$4xSo 3feSigtt^«tt£|g4 5 + 4 4Jbt^¥ 
^faYb^*^® 4 3^^fflti, izMJWit 
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10 0 8 0] 18Mft&.m4 5lift<Tt>&l\, 

[0081] giosi w&&mm4 i ae#?L® 

i m&£kmm4 i t vx&mxzz. 

[oo8 2] immmmmsi us ( a ) ic^-t-i^ 

IE. 4f 1 1 i Wb1«5 1 ^fflf LT, ^(Dffi 
ffi<Dmffim&&JLKik5 2, 5 3 b, pfffiCQ^TLICS i 10 

52,53 ±\c#&n>j!fm&ik¥m-{tm 54. 55^ 
^•rs (as (b) r„ 

[0 0 8 3] &tc, El 5 (c) dSH-J: pic, 2tfcC0S 
SfS«5 6. 5 7^:^^15 4, 5 5 t *-*Jl 
■?n*6^5 8, 5 9£^LT^T^*$-fr;fcSe, B§ 
#D1£, h^^-imMM. hZ>\^Z.fth<r>m.7>. 

6. 5 7t^l54, 5 5 1 5 8 . 5 9 5: 
frl,X&mzm&-fZ>. 5 9(4¥^S^ 

*I5 4 S 5 51, 3L&mm5 6, 6 7lO'M<H 20 
— ^ IE ^^-T S , *> 5-V M4|ft»ttO SWR S: tt $ * 5 tfcfi 

[008 4] m^ims i!5 2, 5 3 

H^fil-T^ (H5 (d) ) . 2&<£>;£#g«l4, #?LfC 
S i /¥*£S¥3l#:Jl/*e*iUf/3t#»IS (5 2/5 4 
/5 8/5 6, fc<tO ! 5 3/5 5/5 9/5 7) (O X 0 

[oo8 5] m^nms 152,5 

IC^*-f-5. #S-?LS?S 1 5 2, 5 3 <Dfr&m$l#)Wk¥ 
i7f y^LT^l«5 8/5 6^J;Ut5 9/5 7± 30 

i-wmit i>itm&8>¥*Mtm 54,55 

[0 0 8 6] £>5VM4, ¥^^15 4, 5 5« 
Eg* h yy<— t UT^ILI S i 5 2 , 5 3 WBi 

[0 0 8 7] HI 5 (e) Kli, *»WC#f>4i5*i»ft: 

[0 0 8 8] 5 8, 5 9i4/,f <Tt>&^. 

[0 0 8 9] 3tf£&«5 6, 5 7J4IS]— C-ft<Tt>& 

[00 90] $1©S i 5 1 14, ae#7Lf( 

S i Srl&5feL.T, *ffispffltt*s»FS-e#*VMiif3iai-C 

i sit utftffl-et So 

[00 9 1] 

[l£8£0i|] 50 



ftP§¥7-3 0 2 8 8 9 
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(HiS^Jl) 6 2 5 ymrom^-Sr^ofcJtegtO. 0 1 
Q • cm(OPlro6^yfgoIi(0 (100) 3M£& 

[0 0 9 2] ^M^*#JiE(T<^ t*3 !? T-fcofc. 
100 9 3] IMS: 5 (mA-cm 1 ) 

mmitf&mm ■. hf : H t o : c t h 5 oh= i : 1 : 
i 

mm i 2 (#) 

#?LfCS i (O/?^. : 1 0 (//m) 
Porosity: 15 (%) 

r. ^S««rSfe3g#H^f 4 0 0tti ftmmt U7t. r, 

fc. #7LWS i JitrCVD (ChemicalVapo 
r Depos i t i on) ftti^felS i 5:1 ^ 

So 

[0094] y—XtfX : SiH, Ci, /H s 
tf^Bft* : 0. 5/18 0 1/min 
tfxmt) : 8 OTo r r 
iSM : 9 5 0t 

J5!cSj$S : 0 . 3 fi ra/m i n 

10 0 nm^S i OtJf £)f£j&L.fc„ 
[0095]gSiO, S^ffii:SiJi;ffl^bfc5 O 0 n 

m»s io, m&Mf&istzs imm.<D$mt*mto.&i? 

•tir, aft6$*fc^, 9 0 Ot:- 2P^<D$ytQ ! a§:U &5 
[0 0 9 6] lAD-^^-arfc^^^^ffii-^-urSig^lSi 

*#l£/Bv^-C«*U ©t/w— h£R/u- h$:2v>{i 
#l*£Lfc„ 

[0 0 9 7] -t<D«. #5-?LSCS i m&4 9%^mt 3 0 
%iiS£ft*«*i:<Dfg-£-«£ (1:5) XMftl^itfbM 

IS i liJl^y^v-^^H, 3fe^»^BSf**ixfc. 

[oo9 8] ^tl«s i mmgknm^-yT-^smztt 

[0 0 9 9] -T*^*,, S i ffltm±K 1 // mCOW^ 
y ^ v ^lc«t o T h VISA S i Jf ftffir ib ^{bJ4^ fro 

fco 

[oioo] Si!«-?S»g|fcJ;5»rffi«f!SO*£*, S 

i miztemtzte&MiXmtemAtstixisb?, 



15 

[oioij :5 it, TK&Ktz*m#mt:ti-t& s o 

[0 10 2] (*Jfe09 2) 5 2 5 /im<7)ip^£fSo/cJ£ 
ffiStO. 0 1 Q • cmCOV^COA^ ^^-&<0%\ <D ( 1 10 
00) #*SASi*««r, HFgS^Cio^tiW 

[0 10 3] BS^*#|JHT<o t *5 9 tfco fc 0 
[0 10 4] mM&8. : 7 (mA • cm -1 ) 
- AttfbfttttiK : HF : Hi O : C t H 5 OH= 1:1: 
1 

**M : 1 2 (#) 
#?LSC S i OJ?^. : 1 0 (urn) 
Porosity:15 (%) 

-^£«*»Sl#ia^4»4 0 Ott^WM^UCo r 20 

*l 0 ^?LKS i 1CMB E (Molecular Be 
am Ep i taxy) ftl:i9¥gSS i *0. 5 /i 

[0105] MS : 700t 
f££) : 1 X l 0" 9 T o r r 
f&WiMSi : 0 . In m/ sec 
®* : 9 5 0°C 

f&W&fS. : 0 . 3 /x m/m i n 30 
100 nm^S i O, Lfc. 

[010 7] Mo^te-erfc^^xNoas^atLTfiiff^ifii 

Lfrai'Mi #?LjCS i riSSEHJbfco ^r^W 

ffl^tat u k^u— bzmyi — b^mmmix^ 40 

S i ««r#«bfc. 

[0 10 8] tog, #7LKS ii^'>7 7 -K« 
t3 0%iSBMt***i:O«^tt (1:5) "CJS^Lft 

-TtC^t? , ¥Mi&S i Sr^^ - ^ h ^ycotfnt b 
[0 10 9] **?LW-S i 
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[0110] 0 . 

^f-y^j:oTt) ¥&fH Sill: {ifpj ^fcfcj; 

[0111] ssmT-s^jwi^wsm^^*, s 

Ai£04K& $ tit v ^ 5 r t &m <s nt. 
[0112] mmm 1 <t it, ±i&«>is£* 9 

igf C <b £ 9 itSn D p»#^#/f 5 S O I 

[0113] (HJfe#j3) 6 2 5/zm^)f*S:«fofcH: 
JgftO. 0 1 Q • cm(OPSfe^^fj:NS^6VyfS 
OjfllcT) (100) »^ H H 0 Sil^ HF*JK*|Zte 

[01 1 4 J *«^*ft=ttKToti3.9-efcofe 0 

[0115] : 7 (mA • cm" 1 ) 

Wifitfk$Mm : HF : Hz O : C t H s OH= 1:1: 
1 

mm -. 12 t») 

#?LffS i (Dm& : 10 (/im) 
P o r o s i t y : 1 5 (%) 

:^)SS5:gsi#i^^4 o o^-ei^rasfe-fkbfco r. 

fc 0 #?L«S i 1CMOCVD (MetalOrgan 
ic Chemical Vapor Deposit* 
ion) Sia!)»8 B |Ga A s Sr 1 /zmxfc^^v/t 

[0116] y — *tf* : TMG/A s H 3 /H t 
#*EE?J : 8 OTo r r 
MS : 700t 

a A s /l^ffi t m\zmM b/cfg 2(DSi 

[0 117] B.St)^itfc^ai^imJSCT2 t(^«tcb 
TflE*Sr*nx.fctr5*7LKS ii#i«|l^x^|JZ 
5>»J^tL, ^KWS i^*ajbfc. 
[0 118] t^i, ^7LKS ii^rtMM^S 

^7x=i— /H-7k (17ml :3g :8ml (7)jt*) 1 1 
0tfx^fy^U: o ^GaAslix^fy^ 
n-f^J 1 ?, ¥^b b 0 G a A s $:x^f . ^ h >y/C0^ 

[0 119] TO 0 Ga As^x^fy^csn 
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[0120] i-ftjp*,, s i s«±k 1 n m<Dm^i:W 

ofcTOGaAsf/iWT^fCo #?L«S i CDiltR 

[0121] Si@«^^^^J:5»fffi«^oS*, G 

ftIS * ixT t ^ S r t ^OIB $ Jxfc. 

[0 12 2] HJ6«2 tra«fcbT, ±a©lSS:*9 
SU iSp D pf^G a A sJISrELfettft^^tfSC^ 

[0 12 3] 3t«r»«i:.LTaWt«f*#OS iSMffl 
^5Cil:i 9, »»R±OGaAst>H«I^K-e# 

[0 12 4] ( JgJKffl 4 ) 6 2 
©fctO. 0 1 Q • c m(0 PSfcSVMiNSO 5 S 
<Dmi<D (10 0) *UiSiS^ HF»»4«K:*5 

[0 12 5] ■•ftrtjWtttKTOiasO-Cfcofc. 

[0 1 2 6] SSMBtf : 1 0 (mA-crrf') 
B«{bJ*®a$ : H F : Hi O : C t H 5 OH= 1:1: 20 
1 

NMH : 2 4 ($» 
^?Lff S i COJP^. : 2 0 (//m) 
P o r o s i t y : 1 7 (%) 

r tDmwL&mmwm^ 4 o ott^^sftbfc, r 

^HFLKS i 1CMB E (Molecular Be 
am Epitaxy) J: 9 l£j£AA 1 G a A s 
0. 5 m mxt^^r^t/^SUCo 

[0 12 7] «EA 1 Ga As««B»ffllUfc«B 30 

[0 12 8] WD-&^fc9a:^J60(|2 t^ictt 

[0 12 9] -ttf>«L £?L«S i S:»ift»»-e^y^^ 
^Lfc 0 *efiAlGaAsliiyfy/Siif|:a 
*K ^ISiA I G a A s ^x^f . x h 5/^^^ I 
T\ #?L«S i ttJBK^y^V^Six, ^»w»*SJx 40 
fc. 

[0 13 0] ¥SSA 1 GaAsiDftxyf^it|:» 

[0 13 11 f/ibt,, ^7^Si±IC0. 5 a mCDlW 
W^ofc^Al Ga Asl«t^/c 0 #?L® 
S i OMx^fy^ao-Ct^ B A 1 Ga A s if 

[0 13 2] SiiS^IS«!c^J:^»fS^(D^V A 
I G a A slli ttf/c48S^I6liSASnt*3^t, 50 
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M2tmm\zLx. ±&<Di:m*m*)m-t^tiz± 9K 

[0 13 3] (HJ609 5) 6 2 5 /im<^/?^Sr»ofclt 
SJtiO. 0 1 Q ■ c m<DPm&>%\*^*N%l(Di3i)ffiWm<D 
6 4>7-&<D%$ 1 <D (10 0) m&&S i SffiSr, HF 

[0 13 4] B«b**#liaToi:fc5-ej!)ofc 0 
[0 13 5] IMS: 5 (mA-cm"') 
RMHbftiffiK : HF : H t O : C* H 5 OH= 1:1: 
1 

^PF«1 : 12X2 <#) 
#?L«S i coi?^ : £• 1 0 Urn) 
Porosity:15 (%) 

w^<t5 *jur s i ^TL^rt«ttjRSMbi»-<?«*>n 

fco WffiJw^Ufc^HFLStS i JbtCCVD (Chemi 
cal Vapor Deposition) ffilCfc 9 
*&&!IS i Sr-ett-etbl jum^t^^r^^/Uj^ftLyCo 

[0 13 6] V— : S i H t C 1 t /H t 
^f^gft* : 0. 5/18 0 1/min 
JfXJEJ) : 8 OTo r r 
USt : 9 5 0<C 

tfZ-fkiiiS. : 0 . 3 m/m i n 

$$>K, r^x^^^/us i Jf«ffilw?»KffcKJ;9 

1 0 0 nm<DS i O t Lfc* 
[0 1 3 7] »S iO t «aBfcgiJ^ffl*Lfc5 0 0n 

mos io t m&Mi&vfr2tic<Ds imfo<Dmmt&t 

[0 13 8] !61ft«l^#jfeS:fflV^TW5'&to*fc^ai 
^ Z&llK s i s & 2Mb i>WLm L *;c/Mi;=#« $ 

[0 13 9] *:<0'ik^ im*4 9%%,mt 3 0 

%mmkfcmikh<nm&m d : 5) ^Lft^&i 
[oi4o] #^tl«s i *eao»3iy^^^»tejt 

[0141] -ftZfrlb. S i SfefbK±^ 1 » m<Dm&* 
[0 14 2] Sigm^»^<t^»fffiS^^*. S 
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[0 14 3] (mmme) 6 25 ^m(OlM)$ofctt 
SfeiO. Olfl • cm(7)Pl$,5HtiNli7)5^yfS 
*>*1© (10 0) ¥lfe&Si»K*, HF*»«*»KJ3 

[ o l 4 4 J mUit^miSiT<o b*oV T-&o fc. 

[ 0 1 4 5 J m^ft : 7 (m A • c m l ) 10 

Wi&it&teWL : HF : H t O : C t H 5 OH= 1:1: 
1 

mm : 4 (#) 

#?L1CS i Off* : 3 Urn) 
P o r o s i t y : 1 5 (%) 

fli^tf : 3 0 (mA • cm" 1 ) 

Wi1Mikf$Mi& : HF : H, O : C t H 5 OH= 1:3: 
2 

mm : 3 (#) 2 ( 
#?LfCS i Off* : 1 0 Um) 
Porosity: 45 (%)• 

~ w««Sr^#ig^tp 4 o o'er- 1 B*rasMtiLfc. - 

fc„ #TL»S i BrCVDftliiO^S UO. 3 

[0 1 4 6 J y—XJfX :SiH, 

: 8 5 0 "C 30 
: lxio _t Torr 
EfcRiSflE : 3 . 3 n m/ sec 

1 0 OnmOS i O.flFfcJ&SUh. 

[oi47]Rsio t m&m t miz mm Ltz so o n 

mOS i O t /ISr^LfcS i StSOglffit £S*a-S-fc> 
ii\ gftfe$-frfcSL 7 0 0t-2^WM^U &5 

[0 14 8] mMMl co3M5fcS:;fiv^T, fli ►> -S-fc-frfc ? 

?L«S i 4I*iiJtft, 

[0 14 9] #S.?LftS ilSrHF/HNO, / 

CH, COOHI^xyfy^t-Mx^fy^f 
-So #?LffS i (±^2/^^^$Jx % 3Sdfe^Kf**ixfc. 

[0 1 5 O] ##?LfCS i W^Of^^V^i&J;;*)- 

[0151] ih/ifct,, S i 1 n m<7>ff*£- 

^ofc^^s 1 i ji*s«rii-c#fc. &nms i omul*. 50 
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[0152] &i@^S3S£llcj;5lSrai«3gOi&£, s 

i m\ai&tzt£&ikxwi\*mA£iix%ib-r, 

[0 15 3] (»M7) 6 2 5 mOff*£i$o;fctt; 
SfeiO. 0 1 Q • cm<OPS$)5V>|iNS!(06-1 , yfg 
OfglO (10 0) ¥ifeilS i3£«S\ HF»»rf»fc*5 

[0 1 5 4] HI«fl^*ft»4iKT«>i*i»»-eifcofc. 

[0155] : 5 (mA • cm 1 ) 

f&felkl&mm :HF:H, O : C t H 5 OH= 1:1: 
1 

mm : i 2 (#) 

#5-?LfTS i Off* : 1 0 Urn) 
Porosity:15 (%) 

-c>s«5rB^*#ia^4 , 4 o o^-c- 1 m?$mithtz 0 Z 

fc„ ^TLS'S i ll:CVD (ChemicalVapo 
r Deposition) ffilc «t 9 W&M, SiSrl,i 

[0 15 6] V-XjfT. : S i H t CI, /H t 
#*»fcit:0. 5/18 0 l/min 
U^-mti : 8 OTo r r 

: 9 50t 
^fcftiiftt : 0 . 3(i m/m i n 

1 0 0 nmOS i OtJBSrJgjfibfc. 
[0 1 5 7] 3*S i O t if^ffi<tSlJl^fflEbfc5 0 On 
mcos i o t I^MLfcS i W&.<omMt^:Wa%t> 
-fr. &ftfe$-erfc&, 9oot;-2^»iS:U as 

[0 1 5 8] KigfinjlO#&^«l,NT. I£!3-&*?-a:7t>? 
fS i ^tttLfc, 

[0159] *<d'&^ &nns imzm&ihs i h 

[0160] S i »{fcffll_kfc 1 v mOff *£r 

[oi6i] mmn+mwtmzjizmMm&nigm. . s 



( 12 ) 



7-302889 
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[0 16 2] (3IJgfiSj8) 6 2 5 /im<£>J¥<^.£*5o7tit 
ffiftO. Old* c m©PSfe5V^|JNM(?)6-f 
omiCO (10 0) ¥&AS iS«^ HF*gi£<FK:f3 

[0 16 3] ^-(bJES^IiWTWirfetJT-fco^,, 
[0164] W.tfi&& : 5 (mA • cm" 1 ) 
WsmtfSM®. :HF:H, O : C t H 5 OH= 1:1: 
1 

mm : i 2 (#) io 

^■TLSrS i <T>m^ : 10 (/* m) 
Porosity:15 (%) 

ro&l££:8£5ft#ia^ 4 0 0<CT- 1 B^Fifl&MibfCo d 

<omtizx >o #tl§cs i <Dn<Dftmmmtmx~m*>n 

fc. g-IL'gSA JiirC VD (C-h emicalVapo 
r Depo s i t ion) ftl:J:9#feSS i4U 
m^t^*->-WU/fcSbfc 0 J&ft3M$li«T<7?il 9 T-fc 
-5o 

[ 0 1 6 5 J V—^iSy. :SiH, CI, /H t 
tf^vtLM-.Q. 5/ ISO l/min 20 
U^K.ti : 8 0 T o r r 

: 9 5 or 
fife-ft jifSE : 0 . 3 /x m/m i n 

10 0 nmOS i CeSrJ^&bfc 
[0 1 6 6 J »S iO, m&ffih%l\ZffimVti5 0 On 

9 o ox:-2mm<Dmmm^i,. 

SMtb^F-STgabfe/f A*U ig^iffi^^-SrS) 30 
ADbfcirC^TLKS iJl/W««b!^'M4-#iiJ£ 
it, #S-?LjCS i ^^tilbfc. 
[0167] ^(D^ #?LSCS i/I£;4 9%*6£i: 3 0 

%i®mk7km7kk<Dm:&m (i : 5) -e«ttA/L*as& 

[0168] ##?Lff S i ^te&comx-yl-^ymz-tz. 

[0169] i-7i*p*>. S i mtm±\z 1 ^ mtf>J?^S: 
•7fy^l:ioTfc*g a H B S i HI- 14(51 b £Mfcl4£ 

[0170] lil^-TOlC i Sill^rogn, s 
[0 17 11 ki rosi ¥teA£ttl±ft9#7LKS i £ 50 



[0 17 2] (H160iJ9) 5 2 5 u mffimfrZWitztt 
fiRO. 0 1 Q • cm©PS$)5VMiNl©4^yfS 
IO (10 0) 1M5&S i *KSr. HF^?K^IC*5 

[0 17 3] Btfflafc^ttWTOfcJSD-Cftofc. 

[0 17 4] HflitSgK : 7 (mA • cm" 1 ) 
1gi1&lkl$Mi& : HF : H t O : C t H 5 OH= 1:1: 
1 

mm : i 2 (#) 

#7L«S i <£>J?^ : i o (^m) 
Porosity: 15 (%) 

r <o^«sri$m#ffl^tp 4oott-2 mmmt vtc r 
<Dmt\^£ vaults i <ofl.<ort»i±j»iMfcj«t?«t>n 

fc„ #?LffS i Jii'MB E (Mo 1 e c u 1 a r B e- 
am Epi taxy) tel;i!?¥SSS i 5:0. 5u 
m^ -wujffcftb/c 0 l$.&3kmiUT<nm*)X*h 

[0 17 5] US. : 7 0 0*0 
lEtt : lXlO-'Torr 
fS/ftiUBE : 0. 1 nm/s e c 

i&m : 9 5 on 

fifcftsfiS: : 0 . 3// m/m in 
1 0 OnmWS i OtM^Mffc Vtc 0 

[o i 7 6] gs io, Ji*ffi£ffjizjHittLfc*SWi3S 
S«w*ffitSrMia^-fr, »fcfe$-frfc@e. 4 0 0*C- 

[0177] v=^s&mz&n.w§*&m£'&. #?lic 

[0 17 8] ^(DVk. &Hns iiS:/<y7r-K*a 
<k 3 0%i!IMfc*** (1:5) T'JtliA/b 

[0 17 9] ##7Lffs i *eio*x?fyilCft 

[0 18 0] tm, »Stf53S£#-hfc:0. 5dm© 
I^xyfy^aotfc^S i JlfwttMfeSCfttt 
[0 18 1] Saim^lB^fCtSBrffi^W^Ss S 
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[0182] ^t?**is*/i>s i mmffi\zmitm*mi& 

l 0 1 8 3 ] m 1 <D S i ¥& H B 0 S«{*a@^?LICS i £ 

[0 18 4] aiMlO) 6 2 5 
itffifeiO. 0 1 Q • c m<DPM&>Z)\,^tel<l%l<D&}ffiWm 
<D6^^&(DMl<7) (10 0) V&hUS H 

[0 18 5] ^®>ft:^#fi^T0<t*5t)T*fco^ 0 
[0 18 6] n%t&8[ : 5 (mA • cm" 1 ) 

mmitf&mi& hf : u t o : c t h 5 oh= i : i : 

1 

NfP^ : 1 2 X 2 (#) 
#?LHS i Off^. : #1 0 Urn) 
P o r o s i t y : 1 5 (%) 

r OSfiS:B6*#H«4» 4 0 0 *C"C l RftHRfl; bfc c r 
^gfcitlw J: i OTL^ftjKaMKfUR^S^n 

fc Q fSlffi^ff^bfc^TLKS i _hJCC VD (Chemi 
cal Vapor Deposition) J: 0 
¥&AS i Sri /imaihr**i/Ar/uj*«Ufc. 

[0 18 7] y — XtfX : S i H t C l t /H t 
#*ffft*:0. 5/18 0 1/min 
Jf^JEJj : 8 0T o r r 
: 9 5 0 1: 

: 0 . 3 n m/m i n 

1 0 0 nmOS i OiJfSr^bfco 

[0 1 8 8] RS i O* IfliWft/cSOOn 
mOS i O t ie^U:2ftOS i XjR^Sffii:*^: 
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